Abstract -Interventions during adolescence are important for modifying risk eating behavior that contribute to the early development of obesity and other non-transmissible chronic diseases, such as the consumption of high energy-dense and low nutrient-dense foods. The aim of this study was to assess the effect of a school-based intervention on the diet of high school students who study at night. Randomized controlled study conducted in 2006 in two Brazilian state capitals (Florianopolis and Recife). The intervention included multiple strategies for improving healthy eating and physical activity. Weekly frequency consumption of fruits, vegetables, dairy products, salty snacks, sweets and soft drinks, daily frequency consumption of fruits and vegetables and stages of change in fruit and vegetable consumption behavior were investigated using questionnaires. A total of 2155 students were included (mean age ± SD = 18.4 years ± 2.4) at baseline, 989 of whom remained in post-intervention. Bivariate analyses indicated greater frequency of vegetable consumption (p=0.008) and lower frequency of sweets (p=0.032) and soft drinks (p=0.003) in the intervention group compared to controls. The change in behavior was also favorable for the intervention group (p=0.016). Analysis regression showed positive effects of complying with vegetable intake recommendations (OR = 1.54 CI95% 1.19-1.97) and favorable changes in lower sweet consumption (OR = 1.21 CI95% 1.02-1.43) in the intervention group, compared to controls. We found positive effects on the eating habits of the students as a result of The Saude na Boa Project. Key words: Eating Behavior; Adolescents; Intervention Studies; School Health. 
INTRODUCTION
Data from the 2009 National Student Health Survey showed that only 31% of Brazilian adolescents regularly consumed fresh fruits and vegetables (five or six times a week). However, regular consumption of high energy-dense and low nutrient-dense foods (sweets, salty cookies and soft drinks) was reported by more than 50% of participants 1 . Inadequate food consumption behavior and low physical activity levels are associated with the increase in non-transmissible chronic diseases 2 . Intervention programs aimed at promoting fruit and vegetable consumption, reducing salt, sugar and fat intake and encouraging participation in physical activity have become Brazilian public policies 3 . To reach the adolescence, schools are a favorable context for interventions aimed at promoting healthy lifestyles, since they facilitate joint actions in physical, social and educational settings. A few school-based intervention studies have investigated Brazilian adolescents in the morning and afternoon shifts, focusing on educational programs to reduce sweet beverage consumption 4 or encourage healthy eating and physical activity 5 . Brazilian scientific journals contain no specific interventions with nighttime students at high school level.
The Saude na Boa Project 6 was the first Brazilian study conducted to promote changes in the health behavior (physical activity and diet) of high school students who study at night. The aim of this article is to describe the effects of the Saude na Boa Project on the eating habits of nighttime public high school students in two Brazilian state capitals: Florianopolis and Recife (South and Northeast of Brazil, respectively).
METHODOLOGICAL PROCEDURES
The Saude na Boa Project was a randomized controlled intervention, carried out during the 2006 school year (March to December). The population consisted of nighttime public high school students, aged between 15 and 24 years, in Florianopolis and Recife, selected due to environmental and sociocultural contrasts at the time of the study. Earlier publications reported on the methods of the project, sampling 6 and implementation process 7 , as well as reproducibility studies and questionnaire validity 7 .
The following components made up the intervention 6 and measures to promote healthy eating habits with an emphasis on increased fruit and vegetable consumption: a) The food education and physical education component: food and vegetable posters, four newsletters for the entire school community and the project website; b) Environmental and organizational change component: weekly distribution of three types of seasonal fruit during school lunch; c) Personnel engagement and training: with school employees, emphasizing the choice of healthy foods, in addition to the purchase, cleaning and provision fruits during class breaks.
Data were collected using the Saude na Boa questionnaire, containing 43 questions on personal data, physical activity, food habits, weight control and preventive behaviors 6 . The instrument was administered in a classroom by a trained team of undergraduate and graduate Physical Education students.
The present study used questions regarding the consumption of fruits, vegetables, beans, dairy products (markers of healthy eating habits), salty snacks, sweets and soft drinks (markers of unhealthy eating habits), and stages of behavior changes in the daily intake of fruits and vegetables. The weekly consumption of healthy and unhealthy foods was assessed with the following questions: "In a normal week how many days do you eat/drink "name of the food item?", with eight response options (zero to seven days a week). To evaluate daily fruit and vegetable intake the following questions were used: "In the last 30 days, how many times a day do you usually eat fruits, such as bananas, oranges, apples, pineapple, watermelon, strawberries, etc.?"; "In the last 30 days, how many times a day do you usually eat vegetables (green salads, tomatoes, carrots, chayote, pumpkin, cauliflower, etc)?", with seven response options ranging from "I did not eat fruits/vegetables in the last 30 days" to "five or six times a day". For these questions subjects were classified according to compliance with the Brazilian Food Guide (GAPB) with respect to their consumption of fruit (three or more portions per day) and vegetables (two or more portions per day) 8 . Stages of behavior change were assessed with the following question: "Daily intake of fruit and vegetables is considered healthy. In relation to your own eating habits, would you say that: "I have included fruits and vegetables daily in my diet for more than six months" (maintenance stage); "I have included fruits and vegetables in my diet for less than six months" (action stage); "I do not eat them at present, but I intend to include fruits and vegetables in my daily diet in the next 30 days" (preparation stage); "I do not eat them at present, but I intend to include fruits and vegetables in my daily diet in the next six months" (contemplation stage); "I do not eat them at present, and I do not intend to include fruits and vegetables in my daily diet in the next six months" (pre-contemplation stage) 9 . Differences in the frequency of food consumption, percentage compliance of GAPB recommendations and stages of behavior change between the intervention (IG) and control (CG) groups, in the pre-and post-intervention phases were determined by the Mann-Whitney and chi squared tests. The Wilcoxon test for paired data as well as McNemar's and Bhapkar's tests were applied to assess intragroup changes between the pre-and post-intervention phases.
In order to evaluate effectiveness of the intervention using logistic regression models, changes in eating habits were categorized as follows: a) for healthy foods, increasing or maintaining the frequency of consumption to five or more days per week; b) for unhealthy foods, reducing or maintaining frequency of consumption of up to two days per week; c) for the stages of behavioral change, advancing from a lower to higher stage or maintaining action and maintenance stages.
The effectiveness of the intervention was tested considering intention to treat (data inputted by maintaining the last observation) and participant data in the pre-and post-intervention stages (only collected data). As a measure of the effect, odds ratio was used, applying logistic regression analyses for each dependent variable, adjusted for gender, age, employment status and municipality. For variables showing intergroup differences at baseline (Consumption of two or more portions/day of vegetables; Weekly frequency of vegetable and bean consumption), the initial condition was included to fit the regression model. Analyses were conducted using the MH program 10 for the Bhapkar test and Stata version 12.0 (StataCorp, Texas, USA) for the other tests. The significance level was set to 5%.
RESULTS
A total of 2155 adolescents took part at baseline, 45.9% (n=989) of whom remained in the second data collection. Table 1 presents the characteristics of the CG and IG at baseline by municipality. In Florianopolis, the intervention group had higher mean age and fewer white and single individuals than the control group. In Recife, the IG contained more girls and fewer employed individuals than the CG. After nine months of intervention, loss to follow-up was similar in both groups (49.8% and 50.2% in the CG and IG, respectively). There were more losses in males (58.2% versus 50.7% in women; p=0.001) and mean age was higher among those who did not complete the study (18.4±2.2 years versus 18.1±2.4 in those that participated in both collections; p<0.001). There were no statistically significant differences in losses to follow-up for skin color, marital status, employment status, nutritional status or city investigated. Table 2 shows the effect of intervention on eating habits, considering intention to treat. Differences between IG and CG at baseline were found only for weekly consumption of beans and weekly and daily vegetable intake. After the program, the IG consumed sweets and soft drinks less frequently and complied more with GAPB recommendations in terms of daily vegetable consumption than the CG. Moreover, the IG had more students that advanced from the pre-contemplation stage to consuming fruits and vegetables. Daily intake (portions/day) n (%) n (%) n (%) n (%) With respect to the intragroup difference in pre-and post-intervention, the CG exhibited a reduction in weekly consumption of fruits, salty snacks and daily vegetable intake, but increased daily fruit consumption. The IG showed an decrease in weekly consumption of dairy products, salty snacks, sweets and soft drinks as well as in the number of students who consumed three or more portions of fruit per day.
Few differences in intervention effectiveness were observed considering only the data collected. However, these data showed that after intervention the IG reported a lower weekly frequency of salty snack consumption compared to the CG (p = 0.021). Furthermore, the difference in weekly vegetable consumption between pre-and post-intervention in the CG was not significant (p = 0.100). (Table 3) . Table 4 shows the effect of intervention on the diet of students considering either intention-to-treat data or collected data only. In the first case, a positive effect was found in compliance with GAPB recommendations with respect to vegetable intake and changes in sweets consumption (decreasing or maintaining consumption at ≤ twice a week). On the other hand, an inverse effect in dairy product intake was observed, with reduced consumption in the IG. Considering only collected data, the students that took part in the intervention were more likely to comply with vegetable consumption recommendations and increase weekly fruit intake (increasing or maintaining consumption at ≥ five times/week and sweets consumption. Daily intake (portions/day) n (%) n (%) n (%) n (%) Abbreviations: CG -Control group; IG -Intervention group; IQR -Interquartile range; BL -Baseline; PI -Post-intervention Odds ratio (OR) and 95% confidence intervals (95%CI adjusted for sex, age group, employment status and city. For variables exhibiting intergroup difference at baseline (consumption of 2 or + portions/day of vegetables; weekly bean consumption; weekly vegetable consumption), the initial condition was included in the model.
DISCUSSION
This study presents the results of a randomized controlled school-based intervention, with a focus on the eating habits of nighttime high school students in two Brazilian state capitals with different socioeconomic conditions. The measures promoted fruit and vegetable consumption, showing the beneficial effects of these food groups and the reduced frequency of salty snack, sweets and soft drink consumption.
The results demonstrated that, compared to basal data, the intervention produced favorable changes in the daily and weekly frequency of fruit consumption. However, the CG also showed improvements (33% increase over basal values) in the number of students who complied with recommended daily fruit intake (≥ three portions per day), demonstrating a lack of association in adjusted analysis. It is unlikely that respondent bias explains the improvement observed in the CG, given that the same finding would have been expected for the other outcomes. Contamination of the CG is also highly unlikely, considering the type of intervention used, as well as the little contact expected between the groups due to the profile of the population investigated. It is also unlikely that co-interventions (whether local or national) explain the improvement observed, not only because of the short time period in which these changes occurred (nine months), but also because the data is not compatible with literature findings. A study conducted by the Telephone-based System for the Surveillance of Risk and Protective Factors for Chronic Diseases (VIGITEL) showed that between 2008 and 2010 the number of individuals aged 18 years or older that consumed five or more portions of fruits and vegetables daily remained relatively stable (22-25% in Florianopolis and 17-18% in Recife) 11, 12 . In the present study the corresponding percentage was 15% in the two cities at baseline, increasing to 23% in Florianopolis and 17% in Recife after intervention, with no statistically significant difference between the IG and CG (data not presented).
Evidence of improved fruit and vegetable consumption is consistent with the data reported in a systematic review showing that 83% of similar intervention studies (school-based using multiple intervention strategies) caused an increase in fruit and vegetable intake in children and adolescents, and enhanced nutritional status 13 . No similar Brazilian study was found to compare with the present investigation.
In relation to the effect on reducing the consumption of sweets, salty snacks and soft drinks, Brazilian studies have corroborated the promising findings obtained here, albeit in younger adolescents. Sichieri et al. found a reduction in sugary drinks using educational strategies that promoted water intake in students aged nine to twelve years 4 . Another intervention, including educational material and measures for parents, observed a reduction in soft drink and cookie consumption among adolescents with a mean age of 11 years 14 . A systematic review found that socioeconomic condition, food preferences, fruit and vegetable consumption by parents and household avail-ability are the main determinants of consumption for these food items in children and adolescents, in addition to sex and age 15 . On the other hand, barriers to fruit and vegetable intake in qualitative studies show a greater diversity of factors, including the sensory and physical attributes of fruits and vegetables, satiety value, knowledge, peer influences, television and the media, price and accessibility 16 . In the present study, loss to follow-up of students during the collection week was an important limitation. High school students in Brazil exhibited high dropout rates compared to their elementary counterparts. Moreover, we found a number of differences in CG and IG characteristics at baseline, duly fit to the regression models. However, losses to follow-up were similar for most variables, except sex and employment status. Intention-to-treat analyses showed similar results, suggesting that losses to follow-up did not bias the findings of the study. Another possible limitation is the use of a food frequency questionnaire to assess food intake, given that this method depends on the subjects' memory.
With the purpose of promoting healthy foods at school, the Brazilian government included the National School Food Program in the high school curriculum, thereby ensuring a minimum frequency of three weekly portions of fruits and vegetables (200g/student/week) 17 . Similarly, the Strategic Action Plan for Combatting Chronic Non-transmissible Diseases proposes combining measures recommended by the School Health Program and the Ministry of Education and Culture in order to stimulate healthy eating and promote sports activities 3 . The measures employed by the present intervention showed positive results in very different settings, suggesting that relatively simple actions can be effective in improving the eating habits of Brazilian adolescents.
CONCLUSIONS
The present investigation exhibited the promising results of a school-based intervention aimed at improving the food habits of nighttime high school students. The positive effect on healthy (fruits and vegetables) and unhealthy (salty snacks, sweets and soft drinks) food consumption suggests that relatively simple interventions can promote important behavioral changes. Assessment of the large-scale sustainability of these types of interventions, as well as the study of their effectiveness for longer periods may contribute to the implementation and consolidation of measures directed at promoting healthy eating habits in this population.
